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Appendix 2. Herbicides 

Primary  
active  

ingredient

Trade name 
(% active 

ingredient)

Suggested rate per 
acre2 Application3 Selected labeled 

crop / application
Manufacturer Approximate cost

Residual 
soil  

activity

Herbicide mode of action / 
 purpose for spraying /  

comments4

imazamox Raptor (12.1)

4 ounces (chicory, 

cowpeas, soybeans); 

4 – 6 ounces (alfalfa)

postemergence

alfalfa, chicory, 

Southern peas 

(cowpeas), soybeans 

BASF
$582 per gallon  

($18 – 27 per acre)
Yes

Amino acid synthesis inhibitor; controls various forb and grass weeds; 

most effective when applied before weeds exceed 5 inches; weak on 

sicklepod and 3-seeded mercury; applications must be made at least 1 

hour prior to rain; crop rotation minimum (months) following application: 

Clearfield™ sunflowers, Clearfield™ wheat (0), wheat (3), rye (4), corn 

(8½), grain sorghum, millets, oats, peanuts, rice, turnips (9)

imazamox Beyond (12.1) 4 – 6 ounces postemergence

Clearfield™ varieties 

of sunflowers, wheat, 

or corn

BASF
$545 per gallon  

($17 – 25 per acre)
Yes

Amino acid synthesis inhibitor; controls various broadleaf and grass 

weeds in Clearfield™ varieties of sunflowers, wheat or corn only; apply to 

sunflowers during 2- to 8-leaf stage; applications must be made at least 

1 hour prior to rain; crop rotation minimum (months) following application: 

alfalfa, wheat (3), rye (4), field corn (8½), grain sorghum, millets, oats, 

peanuts, rice, sunflowers, turnips (9)

halosulfuron-

methyl
Permit (75) 0.6 – 1.3 ounces postemergence

field corn, grain 

sorghum, rice
Gowan

$350 per 20 ounces  

($11 – 23 per acre)
Yes

Amino acid synthesis inhibitor; controls various forb weeds and 

nutsedge; weak on sicklepod and morningglory; do not use more 

than 1 ounce per acre on grain sorghum; make only one application 

per season; rainfall within 4 hours after application may reduce weed 

control; crop rotation minimum (months) following application: field 

corn (1), oats, proso millet, rice, rye, grain sorghum, spring cereal 

crops, wheat (2), peanuts (6), alfalfa, clovers, dry beans, field peas, 

soybeans (9), canola (15), sunflowers (18)

bentazon Basagran (44) 1 – 2 pints postemergence

field corn, Southern 

peas (cowpeas), 

grain sorghum, 

soybeans, rice

BASF
$218 per 2.5 gallons  

($11 – 22 per acre)
No

Photosynthetic inhibitor; controls various forb weeds and yellow nutsedge; 

may cause yellowing or speckling in soybeans and cowpeas, but this 

is temporary and outgrown within 10 days; rainfall within 4 hours after 

application may reduce weed control

bentazon (29.2) 

and acifluorfen 

(13.4)

Storm 1.5 pints postemergence
soybeans, peanuts, 

rice
UPI

$190 per 2.5 gallons  

($14 per acre)
Yes

Photosynthetic inhibitor and cell membrane disrupter; controls certain 

broadleaf weeds; may also provide partial control of some grasses; may 

cause foliar burn on soybeans, but it is short-lived; rice must be past 3-leaf 

stage; do not apply to rice when field is flooded or splashing will wash 

herbicide off leaves; rainfall within 4 hours after application may reduce 

weed control; crop rotation restrictions: do not plant small grains within 40 

days following treatment

quinclorac
Facet 75 DF 

(75)
0.33 – 0.67 pounds

pre- or 

postemergence
rice BASF

$275 per 5-pound bag  

($18 – 37 per acre)
Yes

Cellulose inhibitor/synthetic auxin; controls a variety of annual grasses and 

broadleaf weeds; optimum weed control is dependent upon adequate soil 

moisture, including flush irrigation; do not plant any crop other than rice for 

at least 10 months after application
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 Appendix 2. Herbicides

Primary  
active  

ingredient

Trade name 
(% active 

ingredient)

Suggested rate per 
acre2 Application3 Selected labeled 

crop / application
Manufacturer Approximate cost

Residual 
soil  

activity

Herbicide mode of action / 
 purpose for spraying /  

comments4

imazamox Raptor (12.1)

4 ounces (chicory, 

cowpeas, soybeans); 

4 – 6 ounces (alfalfa)

postemergence

alfalfa, chicory, 

Southern peas 

(cowpeas), soybeans 

BASF
$582 per gallon  

($18 – 27 per acre)
Yes

Amino acid synthesis inhibitor; controls various forb and grass weeds; 

most effective when applied before weeds exceed 5 inches; weak on 

sicklepod and 3-seeded mercury; applications must be made at least 1 

hour prior to rain; crop rotation minimum (months) following application: 

Clearfield™ sunflowers, Clearfield™ wheat (0), wheat (3), rye (4), corn 

(8½), grain sorghum, millets, oats, peanuts, rice, turnips (9)

imazamox Beyond (12.1) 4 – 6 ounces postemergence

Clearfield™ varieties 

of sunflowers, wheat, 

or corn

BASF
$545 per gallon  

($17 – 25 per acre)
Yes

Amino acid synthesis inhibitor; controls various broadleaf and grass 

weeds in Clearfield™ varieties of sunflowers, wheat or corn only; apply to 

sunflowers during 2- to 8-leaf stage; applications must be made at least 

1 hour prior to rain; crop rotation minimum (months) following application: 

alfalfa, wheat (3), rye (4), field corn (8½), grain sorghum, millets, oats, 

peanuts, rice, sunflowers, turnips (9)

halosulfuron-

methyl
Permit (75) 0.6 – 1.3 ounces postemergence

field corn, grain 

sorghum, rice
Gowan

$350 per 20 ounces  

($11 – 23 per acre)
Yes

Amino acid synthesis inhibitor; controls various forb weeds and 

nutsedge; weak on sicklepod and morningglory; do not use more 

than 1 ounce per acre on grain sorghum; make only one application 

per season; rainfall within 4 hours after application may reduce weed 

control; crop rotation minimum (months) following application: field 

corn (1), oats, proso millet, rice, rye, grain sorghum, spring cereal 

crops, wheat (2), peanuts (6), alfalfa, clovers, dry beans, field peas, 

soybeans (9), canola (15), sunflowers (18)

bentazon Basagran (44) 1 – 2 pints postemergence

field corn, Southern 

peas (cowpeas), 

grain sorghum, 

soybeans, rice

BASF
$218 per 2.5 gallons  

($11 – 22 per acre)
No

Photosynthetic inhibitor; controls various forb weeds and yellow nutsedge; 

may cause yellowing or speckling in soybeans and cowpeas, but this 

is temporary and outgrown within 10 days; rainfall within 4 hours after 

application may reduce weed control

bentazon (29.2) 

and acifluorfen 

(13.4)

Storm 1.5 pints postemergence
soybeans, peanuts, 

rice
UPI

$190 per 2.5 gallons  

($14 per acre)
Yes

Photosynthetic inhibitor and cell membrane disrupter; controls certain 

broadleaf weeds; may also provide partial control of some grasses; may 

cause foliar burn on soybeans, but it is short-lived; rice must be past 3-leaf 

stage; do not apply to rice when field is flooded or splashing will wash 

herbicide off leaves; rainfall within 4 hours after application may reduce 

weed control; crop rotation restrictions: do not plant small grains within 40 

days following treatment

quinclorac
Facet 75 DF 

(75)
0.33 – 0.67 pounds

pre- or 

postemergence
rice BASF

$275 per 5-pound bag  

($18 – 37 per acre)
Yes

Cellulose inhibitor/synthetic auxin; controls a variety of annual grasses and 

broadleaf weeds; optimum weed control is dependent upon adequate soil 

moisture, including flush irrigation; do not plant any crop other than rice for 

at least 10 months after application
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Appendix 2. Herbicides 

Primary  
active  

ingredient

Trade name 
(% active 

ingredient)

Suggested rate per 
acre2 Application3 Selected labeled 

crop / application
Manufacturer Approximate cost

Residual 
soil  

activity

Herbicide mode of action / 
 purpose for spraying /  

comments4

imazapic 

Plateau (23.6); 

Cadre (23.6); 

Panoramic 2SL 

(23.3)

4 – 12 ounces
pre- or 

postemergence
many applications

BASF and 

others

$270 per gallon  

($8 – 25 per acre)
Yes

Amino acid synthesis inhibitor; selectively kills tall fescue, crabgrass, 

johnsongrass, sicklepod, yellow nutsedge and others to promote quality 

nesting and brood-rearing habitat for bobwhites and wild turkeys; also 

can be used to control japangrass (Microstegium vimineum) along woods 

roads, including those planted to crimson clover; Plateau™ is available 

through select government agencies; Panoramic™ can be purchased at 

local seed/herbicide supply stores; Cadre™ is labeled for peanuts only in 

select states; rainfall within 3 hours of a postemergence application may 

reduce weed control; crop rotation minimum (months) following application: 

wheat, rye (4), field corn, cowpeas, soybeans (9), grain sorghum, oats (18)

imazapic (8.1) 

and glyphosate 

(21.9)

Journey 16 – 32 ounces
pre- or 

postemergence
many applications BASF

$275 per 2.5 gallons  

($10 – 20 per acre)
Yes

Amino acid synthesis inhibitor; kills tall fescue, crabgrass, johnsongrass and 

others to promote quality nesting and brood-rearing habitat for bobwhites 

and wild turkeys; crop rotation minimum (months) following application: 

wheat, rye (4), cowpeas, soybeans (9), grain sorghum, oats (18)

imazapyr

Arsenal 

AC (53.1); 

Arsenal (28.7); 

Chopper (27.6); 

Imazapyr 4 SL 

(52.6);  

Rotary 2 SL 

(27.8)

6 – 24 ounces postemergence many applications
BASF and 

others

$160 per quart  

($30 – 120 per acre)
Yes 

Amino acid synthesis inhibitor; kills bermudagrass in the season prior 

to planting food plots; good for spot spraying woody encroachment in 

perennial plots and broadcast spraying around plots to prevent woody 

encroachment; rainfall within 3 hours of a postemergence application may 

reduce weed control; rotational crops may be planted 12 months after 

application at the recommended pasture and rangeland rate

triclopyr

Garlon 3-A 

(44.4);  

Triclopyr 4 EC 

(44.3)

1 – 8 quarts postemergence many applications

Dow 

AgroSciences 

and others

$200 per 2.5 gallons  

($20 – 160 per acre)
No 

Growth regulator; good for spot-spraying woody encroachment in 

perennial plots and broadcast spraying around plots to prevent woody 

encroachment; also very effective in eradicating hard-to-control perennial 

forb weeds prior to plot establishment

1 Use of brand, trade or company names in this publication is for clarity and information; it does not imply approval of 

the product or company to the exclusion of others, which may be of similar composition or equal value. Always be sure 

to read, understand and follow directions, precautions and restrictions on herbicide labels before use. For optimum long-

term herbicide weed control, use two herbicides with different modes of action to reduce potential for weed resistance. 

As herbicides, herbicide labels, and their availability and recommendations may change, it is best to consult your local 

Extension agent or farm supply distributor for the latest recommendations on herbicide use.

2 Various crops labeled for a particular herbicide often require or tolerate different application rates. Application rates 

may differ depending on soil texture and percent organic matter. Always refer to herbicide labels for specific application 

rates for a given crop.

3 Various crops labeled for a particular herbicide often require or tolerate different types of applications, such as 

preplant incorporated, preemergence or postemergence. A surfactant should be added to all postemergence herbicide 

applications unless the herbicide already contains surfactant. Refer to the herbicide label as to which surfactant to use, 

mixing instructions, and recommended rates.
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 Appendix 2. Herbicides

Primary  
active  

ingredient

Trade name 
(% active 

ingredient)

Suggested rate per 
acre2 Application3 Selected labeled 

crop / application
Manufacturer Approximate cost

Residual 
soil  

activity

Herbicide mode of action / 
 purpose for spraying /  

comments4

imazapic 

Plateau (23.6); 

Cadre (23.6); 

Panoramic 2SL 

(23.3)

4 – 12 ounces
pre- or 

postemergence
many applications

BASF and 

others

$270 per gallon  

($8 – 25 per acre)
Yes

Amino acid synthesis inhibitor; selectively kills tall fescue, crabgrass, 

johnsongrass, sicklepod, yellow nutsedge and others to promote quality 

nesting and brood-rearing habitat for bobwhites and wild turkeys; also 

can be used to control japangrass (Microstegium vimineum) along woods 

roads, including those planted to crimson clover; Plateau™ is available 

through select government agencies; Panoramic™ can be purchased at 

local seed/herbicide supply stores; Cadre™ is labeled for peanuts only in 

select states; rainfall within 3 hours of a postemergence application may 

reduce weed control; crop rotation minimum (months) following application: 

wheat, rye (4), field corn, cowpeas, soybeans (9), grain sorghum, oats (18)

imazapic (8.1) 

and glyphosate 

(21.9)

Journey 16 – 32 ounces
pre- or 

postemergence
many applications BASF

$275 per 2.5 gallons  

($10 – 20 per acre)
Yes

Amino acid synthesis inhibitor; kills tall fescue, crabgrass, johnsongrass and 

others to promote quality nesting and brood-rearing habitat for bobwhites 

and wild turkeys; crop rotation minimum (months) following application: 

wheat, rye (4), cowpeas, soybeans (9), grain sorghum, oats (18)

imazapyr

Arsenal 

AC (53.1); 

Arsenal (28.7); 

Chopper (27.6); 

Imazapyr 4 SL 

(52.6);  

Rotary 2 SL 

(27.8)

6 – 24 ounces postemergence many applications
BASF and 

others

$160 per quart  

($30 – 120 per acre)
Yes 

Amino acid synthesis inhibitor; kills bermudagrass in the season prior 

to planting food plots; good for spot spraying woody encroachment in 

perennial plots and broadcast spraying around plots to prevent woody 

encroachment; rainfall within 3 hours of a postemergence application may 

reduce weed control; rotational crops may be planted 12 months after 

application at the recommended pasture and rangeland rate

triclopyr

Garlon 3-A 

(44.4);  

Triclopyr 4 EC 

(44.3)

1 – 8 quarts postemergence many applications

Dow 

AgroSciences 

and others

$200 per 2.5 gallons  

($20 – 160 per acre)
No 

Growth regulator; good for spot-spraying woody encroachment in 

perennial plots and broadcast spraying around plots to prevent woody 

encroachment; also very effective in eradicating hard-to-control perennial 

forb weeds prior to plot establishment

4 Many herbicides have multiple uses. Read the herbicide label before use. The purposes stated in this table are for 

general information. Herbicide mode of action describes how a herbicide inhibits plant growth. Moreover, herbicide site 

of action describes the exact location within the plant where the herbicide binds. Refer to the Weed Control Manual for 

Tennessee (http://weeds.utk.edu) to identify herbicide site of action and other information. Crop rotation restrictions may 

preclude you from planting specific crops for a given amount of time after applying various herbicides. Refer to herbicide 

label for additional information concerning crop rotation restrictions. The majority of postemergence herbicides work best 

when applied to actively growing plants, often before they reach a certain size/height. Refer to herbicide label to identify 

optimum application effectiveness. 
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Grass weeds

barnyardgrass 7 0 4 0 0 9 9 0 0 0 0 6 9 7 8

large crabgrass 9 6 0 6 0 0 9 9 0 0 0 0 7 9 9 8 7 9 9 5 7 8

smooth crabgrass 9 0 4 0 0 9 9 0 0 0 0 3 9 9 8 7 9 9 5 7 8

fall panicum 9 0 6 0 0 9 9 0 0 0 0 3 9 7 8

foxtail 9 9 0 7 0 0 9 9 0 0 0 0 6 9 9 8 7 9 9 5 7 8

goosegrass 9 0 7 0 0 9 9 0 0 0 0 6 9 9 8 7 9 9 5 8

broadleaf  

signalgrass
9 8 0 6 0 0 9 9 0 0 0 0 4 8 8 6 7 8 8 4 7 8

seedling johnsongrass 10 9 0 0 0 0 9 8 0 0 0 0 1 8 8 8 7 8 9 4 8 8

rhizome johnsongrass 9 9 0 0 0 0 9 6 0 0 0 0 0 2 6 6

annual ryegrass 0 0 8

bermudagrass 0 2 0 0 0 0 0 0 0

Forb weeds

buttercup 0 0 9 9

chickweed 0 0 2 2 8 9

dock 0 0 7 1 9 0

wild garlic 0 0 7 9

Carolina geranium 0 0 9 5

henbit 0 0 1 1 7 8

purple deadnettle 0 0 1 1 7 8

horseweed (marestail) 0 0 9 6

wild mustard 0 0 8 9

pepperweed 0 0 9 8

Appendix 3.
Response of various weeds to specific herbicides1,2.   
Key to response ratings: 0 = no control or crop injury; 10 = 100% control or severe crop injury; blank boxes 
indicate data were not available. Ratings are based on application of each herbicide at labeled rates applied 
at optimum timing for each weed.
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Grass weeds

barnyardgrass 7 0 4 0 0 9 9 0 0 0 0 6 9 7 8

large crabgrass 9 6 0 6 0 0 9 9 0 0 0 0 7 9 9 8 7 9 9 5 7 8

smooth crabgrass 9 0 4 0 0 9 9 0 0 0 0 3 9 9 8 7 9 9 5 7 8

fall panicum 9 0 6 0 0 9 9 0 0 0 0 3 9 7 8

foxtail 9 9 0 7 0 0 9 9 0 0 0 0 6 9 9 8 7 9 9 5 7 8

goosegrass 9 0 7 0 0 9 9 0 0 0 0 6 9 9 8 7 9 9 5 8

broadleaf  

signalgrass
9 8 0 6 0 0 9 9 0 0 0 0 4 8 8 6 7 8 8 4 7 8

seedling johnsongrass 10 9 0 0 0 0 9 8 0 0 0 0 1 8 8 8 7 8 9 4 8 8

rhizome johnsongrass 9 9 0 0 0 0 9 6 0 0 0 0 0 2 6 6

annual ryegrass 0 0 8

bermudagrass 0 2 0 0 0 0 0 0 0

Forb weeds

buttercup 0 0 9 9

chickweed 0 0 2 2 8 9

dock 0 0 7 1 9 0

wild garlic 0 0 7 9

Carolina geranium 0 0 9 5

henbit 0 0 1 1 7 8

purple deadnettle 0 0 1 1 7 8

horseweed (marestail) 0 0 9 6

wild mustard 0 0 8 9

pepperweed 0 0 9 8
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wild turnip 0 0 8 9

vetch 0 0 8 7

cocklebur 10 6 6 7 9 9 0 0 9 8 9 7 0 7 8 8 0 0 7 8 2

groundcherries 7 7 9 3 0 0 8 7 8 9 8 0 0 9

black nightshade 7 7 9 6 0 0 8 7 8 8 8 0 0 9

horsenettle 2 4 4 0 0 0 4 6 3 3

jimsonweed 7 8 0 0 8 9 8 0 8 8 9 0 0 6

lambsquarters 8 2 8 8 9 6 0 0 8 4 9 9 6 9 7 5 8 7 5 7

morningglory 8 7 8 7 9 4 0 0 9 8 9 8 2 8 7 8 6 6 6 7 4

Palmer pigweed 9 3 7 9 0 0 0 8 9 9 6 9 3 3 7 8 4 3

smooth pigweed 9 9 8 9 9 0 0 0 9 6 9 9 8 9 9 9 7 8 9 8 7

common ragweed 8 8 9 5 0 0 8 6 9 9 0 9 8 7 3 0 6 2

giant ragweed 8 2 2 6 9 5 0 0 9 9 6 6 7 0

sicklepod 9 6 1 6 8 0 0 0 8 8 6 3 7 0 0 0 0 7 0

tropic croton 0 0 8 8 4 0

prickly sida 4 6 8 0 0 9 0 8 6 0 0 9 6

smartweed 8 7 8 8 7 0 0 6 8 9 0 9 8 6 3 4 9 6

spotted spurge 6 0 0 7 9 8 0 0 9 8

velvetleaf 7 7 9 7 8 8 0 0 8 8 6 0 6 8 8 2 2 9 8

Sedge weeds

nutsedge 7 4 0 6 0 8 0 0 0 1 0 4 9 7 8 3 0 0 0 8

1 Table adapted from the Weed Control Manual for Tennessee, PB 1580 (http://weeds.utk.edu).

2 Data collected by personnel with the University of Tennessee Agricultural Experiment Station and UT Extension.
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wild turnip 0 0 8 9

vetch 0 0 8 7

cocklebur 10 6 6 7 9 9 0 0 9 8 9 7 0 7 8 8 0 0 7 8 2

groundcherries 7 7 9 3 0 0 8 7 8 9 8 0 0 9

black nightshade 7 7 9 6 0 0 8 7 8 8 8 0 0 9

horsenettle 2 4 4 0 0 0 4 6 3 3

jimsonweed 7 8 0 0 8 9 8 0 8 8 9 0 0 6

lambsquarters 8 2 8 8 9 6 0 0 8 4 9 9 6 9 7 5 8 7 5 7

morningglory 8 7 8 7 9 4 0 0 9 8 9 8 2 8 7 8 6 6 6 7 4

Palmer pigweed 9 3 7 9 0 0 0 8 9 9 6 9 3 3 7 8 4 3

smooth pigweed 9 9 8 9 9 0 0 0 9 6 9 9 8 9 9 9 7 8 9 8 7

common ragweed 8 8 9 5 0 0 8 6 9 9 0 9 8 7 3 0 6 2

giant ragweed 8 2 2 6 9 5 0 0 9 9 6 6 7 0

sicklepod 9 6 1 6 8 0 0 0 8 8 6 3 7 0 0 0 0 7 0

tropic croton 0 0 8 8 4 0

prickly sida 4 6 8 0 0 9 0 8 6 0 0 9 6

smartweed 8 7 8 8 7 0 0 6 8 9 0 9 8 6 3 4 9 6

spotted spurge 6 0 0 7 9 8 0 0 9 8

velvetleaf 7 7 9 7 8 8 0 0 8 8 6 0 6 8 8 2 2 9 8

Sedge weeds

nutsedge 7 4 0 6 0 8 0 0 0 1 0 4 9 7 8 3 0 0 0 8

1 Table adapted from the Weed Control Manual for Tennessee, PB 1580 (http://weeds.utk.edu).

2 Data collected by personnel with the University of Tennessee Agricultural Experiment Station and UT Extension.
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Appendix 4.
Growth, deer preference and nutritional information for 
various forages in the Mid-South region  
Information in this chart reflects 9 years of experimentation using side-by-side comparisons and collecting 
monthly data (measuring, clipping and analyzing forage) inside and outside exclusion cages. Not all of the 
forages listed are recommended for food plots, but have been included for comparative purposes.

Species1
Germination and 

initial growth rate
Grazing preference2 Resistance to grazing

Crude protein 

(percent)3

Acid detergent 

fiber (percent)3

Date forage 

collected
Quality forage available4,5

Cool-season legumes

Arrowleaf clover slow moderate excellent 31.0 19.7 April March – June

Berseem clover moderate high excellent 24.8 16.8 April October – December; March – May

Crimson clover moderate high excellent 28.4 14.9 April October – December; March – April

Alsike clover slow high excellent March – July; October – December

Ladino clover slow high excellent 31.5 17.7 April March – July; October – December

Red clover slow moderate excellent 23.7 26.7 June March – August; October – December

Sweetclover slow moderately low good 31.1 18.1 April March – early June

White-dutch clover slow moderate excellent 31.3 17.7 April March – July; October – December

Alfalfa slow moderate excellent 24.7 35.1 April March – early August; October – December

Austrian winter peas moderate moderate fair 28.0 18.9 April September – April

Birdsfoot trefoil slow moderate good 28.2 19.9 April March – July; October – December

Hairy vetch moderate moderately low good September – April

Crown vetch extremely slow no use recorded n/a 23.7 36.9 July n/a

Blue lupine slow no use recorded n/a 34.1 12.6 Jan n/a

Sainfoin slow no use recorded n/a 20.6 26.5 April n/a

Cool-season grasses 

Barley fast extremely low n/a 23.9 23.4 March n/a

Oats fast high excellent 26.5 17.9 March September – early April

Wheat fast high excellent 24.9 21.4 March September – early April

Rye fast high excellent 23.6 23.1 March September – early April

Triticale fast high excellent 20.5 26.0 March September – early April

Ryegrass fast low excellent 12.0 23.5 March September – early April

Orchardgrass slow extremely low n/a 14.6 36.8 early April n/a

Tall fescue slow no use recorded n/a 16.6 31.5 early April n/a

Matuagrass relatively slow low excellent 22.0 19.6
March (after 

planting)
November – April

Timothy slow no use recorded n/a 29.8 34.8 July n/a

Bluegrass slow no use recorded n/a n/a
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Appendix 4.
Growth, deer preference and nutritional information for 
various forages in the Mid-South region  
Information in this chart reflects 9 years of experimentation using side-by-side comparisons and collecting 
monthly data (measuring, clipping and analyzing forage) inside and outside exclusion cages. Not all of the 
forages listed are recommended for food plots, but have been included for comparative purposes.

Species1
Germination and 

initial growth rate
Grazing preference2 Resistance to grazing

Crude protein 

(percent)3

Acid detergent 

fiber (percent)3

Date forage 

collected
Quality forage available4,5

Cool-season legumes

Arrowleaf clover slow moderate excellent 31.0 19.7 April March – June

Berseem clover moderate high excellent 24.8 16.8 April October – December; March – May

Crimson clover moderate high excellent 28.4 14.9 April October – December; March – April

Alsike clover slow high excellent March – July; October – December

Ladino clover slow high excellent 31.5 17.7 April March – July; October – December

Red clover slow moderate excellent 23.7 26.7 June March – August; October – December

Sweetclover slow moderately low good 31.1 18.1 April March – early June

White-dutch clover slow moderate excellent 31.3 17.7 April March – July; October – December

Alfalfa slow moderate excellent 24.7 35.1 April March – early August; October – December

Austrian winter peas moderate moderate fair 28.0 18.9 April September – April

Birdsfoot trefoil slow moderate good 28.2 19.9 April March – July; October – December

Hairy vetch moderate moderately low good September – April

Crown vetch extremely slow no use recorded n/a 23.7 36.9 July n/a

Blue lupine slow no use recorded n/a 34.1 12.6 Jan n/a

Sainfoin slow no use recorded n/a 20.6 26.5 April n/a

Cool-season grasses 

Barley fast extremely low n/a 23.9 23.4 March n/a

Oats fast high excellent 26.5 17.9 March September – early April

Wheat fast high excellent 24.9 21.4 March September – early April

Rye fast high excellent 23.6 23.1 March September – early April

Triticale fast high excellent 20.5 26.0 March September – early April

Ryegrass fast low excellent 12.0 23.5 March September – early April

Orchardgrass slow extremely low n/a 14.6 36.8 early April n/a

Tall fescue slow no use recorded n/a 16.6 31.5 early April n/a

Matuagrass relatively slow low excellent 22.0 19.6
March (after 

planting)
November – April

Timothy slow no use recorded n/a 29.8 34.8 July n/a

Bluegrass slow no use recorded n/a n/a
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Species1
Germination and 

initial growth rate
Grazing preference2 Resistance to grazing

Crude protein 

(percent)3

Acid detergent 

fiber (percent)3

Date forage 

collected
Quality forage available4,5

Warm-season legumes 

Alyceclover slow moderately low good 25.7 25.5 July July – October

American jointvetch slow moderate good 25.3 22.6 July July – October

Iron-clay cowpeas moderate moderate good 29.7 19.1 July June – October

Red ripper peas moderate moderate good 29.4 24.7 July June – October

Lablab moderate high good 25.7 28.8 July June – October

Soybeans moderate extremely high poor 33.7 25.9 July June – October

Quail Haven soybeans moderate high excellent 24.5 30.5 August June – October

Florida beggerweed moderate high excellent 20.8 22.7 August June – October

Lathco flatpeas extremely slow no use recorded n/a n/a

Velvetbean moderate no use recorded n/a 28.8 36.2 July n/a

Non-legume broadleaf forbs

Buckwheat fast moderately low good 25.6 27.0 July May – September

Chicory relatively slow high excellent 23.6 19.5 December
November – December; March – July;  

September – October 

Rape (dwarf essex) moderate moderately low good 32.9 13.1 December October – early April

Turnips (pasja) moderate moderately low good 25.8 24.4 July October – early April

Small burnette relatively slow moderately low good 21.8 24.7 July
November – December; March – July;  

September – October

1 This list contains many forages, good, bad and in-between. Many are recommended in this manual for planting, but 

several are not. The main reason some of them are not recommended is because deer do not eat them (unless they are 

about to starve) and some of them are invasive and can be difficult to control once established.

2 Preference is always relative to what is available. These preference ratings are based on their use within the 

demonstration/research plots where many other forages were also available. You may find deer differ somewhat in their 

selections on your property.

3 Crude protein includes digestible proteins as well as those proteins found in plant cell walls that may be lignified and 

indigestible. Acid detergent fiber is a measure of the lignified, undigestible portion of the plant. Levels of crude protein 

and acid detergent fiber vary greatly with respect to plant maturity, soil fertility and soil moisture. The data presented in 

this appendix merely represent what these forages are capable of on certain sites at certain times of the year. All of the 

forage samples collected for this appendix were taken when the plant was actively growing and before stem elongation 

and flowering had begun.

4 This represents the general time period(s) when forage production is best, starting from the time of planting. Forage 

availability is naturally dependent upon many factors, such as time of planting, soil conditions, weather and weed control.

5 Perennial cool-season legumes generally do not produce considerable forage during the fall of establishment. Produc-

tion is best the following spring through mid-summer, then picks up again in the fall. In addition, clovers normally “wilt down” 

in the winter following hard frosts and very cold temperatures. In milder winters, mid-winter production may be significant.
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Species1
Germination and 

initial growth rate
Grazing preference2 Resistance to grazing

Crude protein 

(percent)3

Acid detergent 

fiber (percent)3

Date forage 

collected
Quality forage available4,5

Warm-season legumes 

Alyceclover slow moderately low good 25.7 25.5 July July – October

American jointvetch slow moderate good 25.3 22.6 July July – October

Iron-clay cowpeas moderate moderate good 29.7 19.1 July June – October

Red ripper peas moderate moderate good 29.4 24.7 July June – October

Lablab moderate high good 25.7 28.8 July June – October

Soybeans moderate extremely high poor 33.7 25.9 July June – October

Quail Haven soybeans moderate high excellent 24.5 30.5 August June – October

Florida beggerweed moderate high excellent 20.8 22.7 August June – October

Lathco flatpeas extremely slow no use recorded n/a n/a

Velvetbean moderate no use recorded n/a 28.8 36.2 July n/a

Non-legume broadleaf forbs

Buckwheat fast moderately low good 25.6 27.0 July May – September

Chicory relatively slow high excellent 23.6 19.5 December
November – December; March – July;  

September – October 

Rape (dwarf essex) moderate moderately low good 32.9 13.1 December October – early April

Turnips (pasja) moderate moderately low good 25.8 24.4 July October – early April

Small burnette relatively slow moderately low good 21.8 24.7 July
November – December; March – July;  

September – October

1 This list contains many forages, good, bad and in-between. Many are recommended in this manual for planting, but 

several are not. The main reason some of them are not recommended is because deer do not eat them (unless they are 

about to starve) and some of them are invasive and can be difficult to control once established.

2 Preference is always relative to what is available. These preference ratings are based on their use within the 

demonstration/research plots where many other forages were also available. You may find deer differ somewhat in their 

selections on your property.

3 Crude protein includes digestible proteins as well as those proteins found in plant cell walls that may be lignified and 

indigestible. Acid detergent fiber is a measure of the lignified, undigestible portion of the plant. Levels of crude protein 

and acid detergent fiber vary greatly with respect to plant maturity, soil fertility and soil moisture. The data presented in 

this appendix merely represent what these forages are capable of on certain sites at certain times of the year. All of the 

forage samples collected for this appendix were taken when the plant was actively growing and before stem elongation 

and flowering had begun.

4 This represents the general time period(s) when forage production is best, starting from the time of planting. Forage 

availability is naturally dependent upon many factors, such as time of planting, soil conditions, weather and weed control.

5 Perennial cool-season legumes generally do not produce considerable forage during the fall of establishment. Produc-

tion is best the following spring through mid-summer, then picks up again in the fall. In addition, clovers normally “wilt down” 

in the winter following hard frosts and very cold temperatures. In milder winters, mid-winter production may be significant.
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Appendix 5.
Annual production of several forages planted  
for white-tailed deer
Shown with the percent of the crop consumed by deer on an annual basis. 

Forage

Average annual 
production1,2 

(lbs dry matter)

Percent consumed by deer3

Low  
density4

Medium 
density

High density

Perennial

ladino clover 7500 25 41 83

red clover 6500 12 38 91

alfalfa 7500 15 52 91

birdsfoot trefoil 3500 13 -- 73

chicory 4500 59 66 85

Cool-season annual

crimson clover 7000 20 79 73

berseem clover 4000 27 85 91

arrowleaf clover 6500 11 46 76

Austrian winter peas 3000 13 39 97

oats 3000 16 87 80

wheat 3000 19 58 57

dwarf essex rape 3000 10 13 30

Warm-season annual

iron-clay cowpeas 8500 5 63 100

lablab 7500 45 44 100

Quail Haven soybeans 6000 27 77 100

soybeans 8000 81 90 100

American jointvetch 7500 28 46 91

alyceclover 6000 1 40 93

buckwheat 3000 -- 29 --

1 Annual production per acre estimated by clipping forages within exclusion cages at the end of each month and sum-

ming the production (not standing crop) through the year. This was completed in plots that were open for deer grazing. In 

general, forage production estimates were lower on the high deer-density site and higher on the low deer-density site.

2 Production data do not include biomass from the stem elongation/bolting/flowering/seed formation stages for chicory, 

wheat, oats or dwarf essex rape because that would inflate production estimates and bias consumption percentages low.
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3 Percent consumed by deer measured by clipping forages within and outside exclusion cages at the end of each 

month. Keep in mind, however, a variety of forages were available at each field throughout each year data were collected. 

Thus, these values represent preference, and not necessarily the amount of forage you should expect deer to 

eat at a given density if other forages were not present. For example, you should not expect deer to necessarily eat 

13 percent of available Austrian winter pea production (as shown in the table for low deer density) when there is little else 

for the deer to eat. Another important consideration is food availability in the surrounding area. On the low-density site, 

habitat quality and food availability was tremendous. On both the medium- and high-density sites, surrounding habitat 

and food availability was relatively poor.

4 Low, medium and high deer density are relative terms in this table. Here, low deer density represents an average of 

approximately 30 deer per square mile. Medium deer density represents an average of approximately 50 deer per square 

mile. High deer density represents an average of approximately 90 deer per square mile. These density estimates are for 

three sites across Tennessee. Deer density was estimated at each site by using infrared-triggered cameras and by visual 

observations at each field, all recorded for 3 – 7 years consecutively at each field.

A virtual cafeteria at the high deer-density site.
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Appendix 6.
Wildlife and nutritional value (crude protein and acid 
detergent fiber) of various forbs and shrubs commonly 
found in old-fields1.

Common name Scientific name CP ADF
Selectivity 

by deer2

Value 
as 

brood 
cover

Seed 
value for 

birds

pokeweed Phytolacca americana 32.0 12.0 High High High

old-field aster Aster pilosus 23.3 30.7 High Med None

prickly lettuce Lactuca serriola 21.7 21.2 High Low None

blackberry Rubus spp. 19.3 18.9 Med High High

partridge pea Chamaecrista fasciculata 29.6 36.5 Med High High

beggar’s-lice Desmodium obtusum 28.2 20.7 Med High High

ragweed Ambrosia artemisiifolia 17.8 23.9 Med High High

sumac Rhus spp. 23.1 12.5 Med High Med

goldenrod Solidago spp. 16.1 26.2 Med Med None

3-seeded 
mercury

Acalypha virginica 24.7 16.7 Med Low Med

honeysuckle Lonicera japonica 16.2 34.2 Low Low Low

Canadian  
horseweed

Conyza canadensis 32.9 19.8 Low Low None

sericea  
lespedeza

Lespedeza cuneata 22.2 32.6 None Low Low

passion flower Passiflora incarnata 36.6 18.9 None None Low

1 All samples were collected in June 2005 from a field in McMinn County, TN that was burned the previous April.

2 Selectivity by deer was measured by estimating the percentage of individual plants eaten and the frequency that deer 

fed upon that plant species throughout the field. It is important to note that while deer forage selectively, plants are not 

necessarily eaten based on nutritional content. For example, deer did not browse or graze all of the plants in the chart 

above. While old-field aster, prickly lettuce and pokeweed were grazed heavily, blackberry, goldenrod, ragweed and 

3-seeded mercury were only browsed or grazed occasionally. For other species, such as passion flower and sericea les-

pedeza, there was no sign of grazing or browsing at all, even though crude protein and digestibility ratings were high. It is 

also important to note deer density in this area was approximately 25 deer per square mile and there was an abundance 

of soybean fields around the field where these data were collected.
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The next time you are walking around in an old-field or along the edge of the woods, look at the plants closely and see 

which ones the deer are grazing. Various field management practices, such as burning and disking, can be used to 

maintain these important forages. 

beggar’s-lice goldenrod

prickly lettuce partridge pea
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Selectivity (in relation to availability) by deer and 
nutritional value (crude protein and acid detergent fiber) 
of several browse species as determined in three forested 
areas across Tennessee.1

 Common name Scientific name CP2 ADF

Selectivity by deer3

Chuck 
Swan

Rocky 
River

Ames

American beech Fagus grandifolia 12.5 38.4 =

American hornbeam Carpinus caroliniana =

black cherry Prunus serotina 13.5 25.1 – –

blackberry Rubus spp. 12.8 17.9 + + –

blackgum Nyssa sylvatica 13.2 17.9 + + +

blueberry Vaccinium spp. 7.8 23.0 – –

Carolina buckthorn Frangula caroliniana 13.8 15.2 – –

chestnut oak Quercus prinus –

Eastern hophornbeam Ostrya virginiana =

Eastern redbud Cercis canadensis =

hickory Carya spp. – – –

honeysuckle Lonicera japonica 13.2 34.2 – –

huckleberry –

flowering dogwood Cornus florida 8.5 14.9 +

greenbrier Smilax rotundifolia 12.7 24.1 + + +

poison ivy Toxicodendron radicans 13.4 23.4 – –

red maple Acer rubrum 9.6 27.0 – – –

red oak Quercus rubra 10.7 25.1 – – –

sassafras Sassafras albidum 14.1 26.9 – – –

serviceberry Amelanchier arborea =

sourwood Oxydendrum arboreum 10.7 20.8 = –

sugar maple Acer saccharum =

supplejack Berchemia scandens 14.0 20.7 +

strawberrybush Euonymus americana 9.7 26.3 +
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 Common name Scientific name CP2 ADF

Selectivity by deer3

Chuck 
Swan

Rocky 
River

Ames

Virginia creeper
Parthenocissus 
quinquefolia

13.3 18.4 – –

white oak Quercus alba – – –

white ash Fraxinus americana = –

wild grape Vitis spp. 14.7 22.9 + –

winged elm Ulmus alata 12.8 28.2 +

winged sumac Rhus copallinum 23.1 12.5 =

yellow poplar Liriodendron tulipifera 12.1 17.5 – –

1 Data collected at Chuck Swan State Forest and Wildlife Management Area, Union County, TN (2003), Rocky River 

Hunting Club, Sequatchie County, TN (2004 – 2005), and Ames Plantation, Fayette County, TN (2002 – 2005).

2 Generally, crude protein levels decrease and acid detergent fiber levels increase through the growing season as 

plants mature. These figures represent browse quality averaged across sites, June – July.

3 Selectivity by deer was determined by recording the degree and frequency of browsing upon browse species along 

transects. Browse preference was based on use vs. availability analysis. If a plant was “browsed more than expected” 

(+), the species was browsed more than would be expected, statistically, given the abundance or occurrence of that 

species. (=) represents the plant was browsed as would be expected given the abundance or occurrence of that species. 

(–) represents the plant was browsed less than would be expected given the abundance or occurrence of that species. If 

the space is has no mark, that species did not occur on that site or did not occur with enough frequency to include in the 

analysis. For this reason, do not compare how deer preferred a particular browse species across sites (because 

not all species were available at all three sites, and a species that was present at all three sites did not neces-

sarily occur at the same frequency). Rather, pay close attention at which species deer selected at a particular 

site and which browse species were available to choose from at that site.



160

Appendix 8.
Legumes grown in wildlife food plots  
and their associated inoculant groups.1

Inoculant 
code

Bacterium 

Alfalfa group

Alfalfa
A Sinorhizobium meliloti

Sweetclover

Clover group

Alsike clover

B Rhizobium leguminosarum biovar trifolii

Ball clover

Ladino white clover

Red clover

White-dutch clover

Arrowleaf clover O Rhizobium leguminosarum biovar trifolii

Crimson clover
R Rhizobium leguminosarum biovar trifolii

Berseem clover

Rose clover
WR Rhizobium leguminosarum biovar trifolii

Subterranean clover

Pea and vetch group

Austrian winter peas

C or “Garden” Rhizobium leguminosarum biovar viceae

Field peas

Flat peas

Hairy vetch

Sweet peas

Cowpea group

Alyceclover

EL Bradyrhizobium spp.

American jointvetch

Cowpeas

Lablab

Lespedezas

Partridge pea

Peanuts

Velvet bean
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Inoculant 
code

Bacterium 

Lupine group

Blue lupine
H Rhizobium lupini

White lupine

Other

Prairieclover
F

Rhizobium spp. (Petalostemum)

Sainfoin Rhizobium spp. (Onobrychis)

Birdsfoot trefoil K Mesorhizobium loti

Soybeans S Bradyrhizobium japonicum

1For additional information regarding LiphaTech Nitragin Brand inoculants, call (800) 558-1003.
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Appendix 9.
Soil testing labs for several land-grant institutions.

Alabama
Auburn University Soil Testing Laboratory 
ALFA Agricultural Services and Research Building 
961 South Donahue Drive 
Auburn University, Alabama 36849-5411 
(334) 844-3958 
http://www.ag.auburn.edu/dept/ay/soiltest.htm

Arkansas
Arkansas Soil and Research Testing Laboratory 
008 Lee 214 
P.O. Drawer 767 
Marianna, Arkansas 72360 
(870) 295-2851 
http://www.uark.edu/depts/soiltest

Florida
UF/IFAS Extension Soil Test Laboratory 
Wallace Building 631 
P.O. Box 110740 
Gainesville, FL 32611-0740 
(352) 392-1950 ext. 221 
http://soilslab.ifas.ufl.edu

Georgia
Soil, Plant, and Water Analysis Laboratory 
University of Georgia 
College of Agricultural and Environmental Sciences 
2400 College Station Road 
Athens, Georgia 30602 
(706) 542-5350 
http://aesl.ces.uga.edu

Kentucky
University of Kentucky Soil Testing Laboratory 
103 Regulatory Service Bldg. 
Lexington, KY 40546 
(859) 257-2785 
http://soils.rs.uky.edu/index.php

Louisiana
Cooperative Extension Service 
Louisiana Agricultural Experiment Station 
Soil Test and Plant Analysis Lab 
Department of Agronomy 
Baton Rouge, LA 70803 
(225) 578-1261 
http://www.lsuagcenter.com/STPAL

Mississippi
Soil Testing Laboratory 
Mississippi State University 
Cooperative Extension Service 
Box 9610 
Mississippi State University, Mississippi 39762 
(662) 325-3313 
http://msucares.com/crops/soils/testing.html

Missouri
Soil and Plant Testing Laboratory 
University of Missouri 
Mumford Hall 
Columbia, MO 65211 
(573) 882-3250 
http://www.soiltest.psu.missouri.edu/
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North Carolina
North Carolina Dept. of Agriculture 
Agronomic Division – Soil Testing Section 
4300 Reedy Creek Rd. 
1040 Mail Service Center 
Raleigh, NC  27699 
(919) 733-2655 
http://www.ncagr.com/agronomi/

South Carolina
South Carolina Agricultural Service Laboratory 
Clemson University Cooperative Extension Service 
171 Old Cherry Rd. 
Clemson, SC  29634 
(864) 656-2068 
http://www.clemson.edu/agrsrvib

Tennessee
University of Tennessee Soil Test Lab 
5201 Marchant Drive 
Nashville, Tennessee 37211 
(615) 832-4936 
http://soilplantandpest.utk.edu

Texas
Soil, Water and Forage Testing Laboratory 
345 Heep Center 
2474 TAMU 
College Station, TX 77843-2474 
(979) 845-4816 
http://soiltesting.tamu.edu

Virginia
Virginia Tech Soil Testing Lab 
145 Smyth Hall (0465) 
Blacksburg, VA  24061 
(540) 231-6893 
http://www.eext.vt.edu

West Virginia
WVU Soil Testing Laboratory 
Division of Plant and Soil Sciences 
1090 Agricultural Sciences Building 
P.O. Box 6108 
Morgantown, WV  26506-6108
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Blending Science with Common Sense

•	 Are	you	planting	food	plots	for	the	first	time	and	wondering	how	to	get	started?

•	 Do	you	need	information	on	planting	equipment	and/or	how	to	read	a	soil	test?

•	 Are	you	an	experienced	“food	plotter”	looking	to	take	your	food	plots	to	the	next	level?

•	 Are	you	wondering	which	forages	deer	prefer,	and	what	you	should	plant	to	provide	
needed	nutrition	and	attract	deer	year-round?

•	 Do	you	need	to	know	what	herbicides	you	can	use	on	various	plantings	for	weed-
free	plots?

•	 Would	you	like	to	know	how	to	manage	food	plots	for	food	and	cover	for	wild	
turkeys,	bobwhites	and	rabbits?

•	 Would	you	like	to	grow	the	best	dove	field	in	the	county,	or	attract	ducks	miles	from	
the	nearest	wetland?

•	 Have	you	ever	wondered	how	you	could	make	your	woods	road	into	a	“linear	
wildlife	opening”?

If	you	answered	“Yes”	to	any	of	these	questions,	the	answers	are	inside	this	handy	
reference	guide.	Knowledge	gained	after	years	of	practical	experience	guided	by	
scientific	study	is	explained	clearly	to	help	you	grow	and	manage	top-quality	food	
plots	that	will	benefit	many	wildlife	species.

PB1769

$20

Craig A. Harper
E12-4911-00-018-09  PB1769-1M-6/09 (Rep)   08-0073

Copyright 2008 The University of Tennessee. All rights reserved.  
Programs in agriculture and natural resources, 4-H youth development, 

family and consumer sciences, and resource development.
University of Tennessee Institute of Agriculture,  

U.S. Department of Agriculture and county governments cooperating.
UT Extension provides equal opportunities in programs and employment.




